1. Background {#sec0005}
=============

Enterostomy placement is one of the most common surgical procedures worldwide. In Switzerland, about 1200 new stomas are created annually and 1000 patients per million inhabitants live with a stoma \[[@bib0005]\]. Development of a parastomal hernia (PSH) is a common problem after a definitive enterostomy creation. PSH is defined as a type of incisional hernia arising through a fascial defect between the enterostomy and the surrounding soft tissue \[[@bib0010]\]. The passage of the intestine through the abdominal wall represents a weakness facilitating the hernia formation. The reported incidence of PSH ranges up to 56% in patients undergoing a colostomy creation \[[@bib0015]\]. Asymptomatic patients might qualify for conservative treatment with abdominal binders or ostomy belts. However, in 11--70% of patients, surgical repair is performed because patients are symptomatic or to prevent complications and potentially emergency surgery. Unfortunately, parastomal hernia repair is associated with a high recurrence rate \[[@bib0020]\].

Most PSH involve a reducible segment of the omentum, colon, or small bowel, more rarely are cases involving herniation of the stomach \[[@bib0025]\]. In contrast, PSHs involving herniation of the gallbladder are unusual. We herein report a case of PSH with gallbladder herniation diagnosed by CT and treated with an open cholecystectomy and direct hernia repair and discuss its management. This work has been reported in line with the surgical case report (SCARE) guidelines criteria \[[@bib0030]\].

2. Case presentation {#sec0010}
====================

A 69-year-old female patient with a past medical history of hypertension and coronary heart disease as well as corticosteroid-treated chronic obstructive lung disease and a Body Mass Index of 25 kg/m2 underwent an urgent explorative laparotomy with right hemicolectomy and ileotransversostomy due to ischemic cecal necrosis. We performed a relaparotomy with creation of a colostomy and terminal ileostomy due to an anastomotic leakage on postoperative day six after the initial operation.

After an uneventful postoperative rehabilitation, the patient presented to the outpatient clinic 16 months after the initial operation with parastomal swelling, tenderness and pain. The physical exam revealed a parastomal hernia under Valsalva in the erect position and an asymptomatic incisional hernia of the former median laparotomy.

Due to the symptomatic nature of the parastomal hernia, we decided to perform an abdominal computed tomography scan (CT) ([Fig. 1](#fig0005){ref-type="fig"}). The exam revealed a subcutaneous herniation of the gallbladder into the parastomal hernia defect with cholelithiasis (one stone with a diameter of 2 cm) but no radiographic findings of cholecystitis. Inflammatory markers were increased (C-reactive protein (CRP) 22 mg/l, procalcitonin (PCT) 0.12 μg/l), with a leukocyte count of 18'560/μl displaying a neutrophilic shift. Regarding the nutritional state, the levels of total protein, albumin, prealbumin, and selenium were decreased. Heart, liver, kidney, and pancreas laboratory tests were normal. Urinalysis revealed a urinary tract infection.Fig. 1**Abdominal CT scan**. Gallbladder herniated into the parastomal hernia (arrow).Fig. 1

Our clinical suspicion of a parastomal hernia was substantiated through the results of the CT scan. The finding of a gallbladder herniation was a surprise but the preoperative diagnosis helped with the planning of the procedure.

After elective laparotomy, the gallbladder was carefully reduced out of the parastomal hernia ([Fig. 2](#fig0010){ref-type="fig"}) followed by retrograde cholecystectomy. The ostomy was then reversed with a side-to-side ileo-colic anastomosis. The parastomal and the median incisional fascial defects were both closed with a continuous nonabsorbable suture. Histological findings of the gallbladder showed a low-grade chronic cholecystitis with reactive epithelial malformation and gastric metaplasia. The postoperative course was complicated by a wound infection that was treated with a Vacuum Assisted Closure (V.A.C.®) therapy, but was otherwise unremarkable. We discharged the patient 34 days after surgery. At the last follow-up visit four years postoperatively, the patient presented with an asymptomatic recurrent small incisional hernia at the median laparotomy site that we treated conservatively. The patient has since died from a cardiac event unrelated to the condition described in this case report.Fig. 2**Intraoperative Findings.** a) Gallbladder (G) within the parastomal hernia (arrow). b) Reduction of the gallbladder (G) out of the parastomal hernia (arrow) c) Parastomal hernia orifice (arrow) after reduction of the gallbladder (G).Fig. 2

3. Discussion {#sec0015}
=============

Parastomal herniation of the gallbladder is uncommon. We conducted a systematic search of the EMBASE and MEDLINE databases with the following terms 'gallbladder' and 'parastomal hernia'. We found 12 published articles in this search of which we included seven in this article. One additional manuscript was identified through bibliographic analysis. In total, we identified eight other cases of parastomal gallbladder herniation ([Table 1](#tbl0005){ref-type="table"}) \[[@bib0035], [@bib0040], [@bib0045], [@bib0050], [@bib0055], [@bib0060], [@bib0065], [@bib0070]\]. The average age of the previously described cases is 77 years with 75% of patients being female. The older age at presentation is not surprising as decreased connective tissue elasticity is associated with elderly age. An unusually long gallbladder mesentery or atrophy of the liver are also risk factors for a mobile gallbladder. The patient demographic and the disease process involved thereby resembles the one of gallbladder torsion \[[@bib0075]\]. Our case is the first described in the literature with the presence of a gallstone in the hernia. With one out of nine presentations, cholelithiasis does not appear to be a risk factor for parastomal gallbladder herniation but may increase the risk for incarceration and cholecystitis and may therefore favor a surgical approach \[[@bib0080]\]. Several risk factors for developing a PSH have been described \[[@bib0025]\]. Of these risk factors, poor nutritional status, increased intra-abdominal pressure, as well as corticosteroid therapy due to COPD were present in our patient.Table 1Summary of previously published cases of parastomal herniation of the gallbladder.Table 1YearAgeSexDiagnostic modalityPresentationTreatmentOutcomeRogers et al. \[[@bib0035]\]201975FCTSymptomatic, increasing abdominal pain, incarcerated herniaSurgical, no cholecystectomy but reinforcement of PSH with synthetic on-lay meshDischarge on POD 5 no complications at 6 monthsBrown et al. \[[@bib0040]\]201863FCTAsymptomatic, painless parastomal bulgeSurgical, ostomy takedown, cholecystectomy, abdominal wall reconstruction with on-lay bio prosthetic meshNo recurrence at follow-upBakshi et al. \[[@bib0045]\]201789MCTSymptomatic, burning around ostomy and small bowel obstructionConservative due to comorbidities, antibiotics, nasogastric tubeDischarge on hospital day 5Frankl et al. \[[@bib0050]\]201788FCTSymptomatic, fever, abdominal painConservative due to comorbidities, antibiotics, nasogastric tubeDischarge on hospital day 7To et al. \[[@bib0055]\]201585FCTSymptomatic, increasing pain at ileal conduitSurgical, open cholecystectomy without closure of hernia defectDischarge POD 5, well at 1 month visitRosenblum et al. \[[@bib0060]\]201376MCTSymptomatic, abdominal painSurgical, open cholecystectomyDischarge POD 5Garcia et al. \[[@bib0065]\]200563FCTSymptomatic, nausea, abdominal painConservative due to comorbiditiesDischarge on hospital day 2, asymptomatic at 16 monthsSt Peter et al. \[[@bib0070]\]200573FSurgical explorationSymptomatic, abdominal pain, hernia incarcerationSurgical, open cholecystectomy without closure of herniaNA[^1]

Of the previously described cases, three were successfully treated conservatively despite an initially symptomatic presentation \[[@bib0045],[@bib0050],[@bib0065]\]. Even though in all three patients conservative management was attempted because of significant comorbidities, their favorable outcome indicates that a conservative approach may be valid if the gallbladder is not incarcerated and the patient is hemodynamically stable at presentation \[[@bib0015]\]. This approach needs to be constantly reappraised to detect complications such as emphysematous cholecystitis as described by Rosenblum et al. \[[@bib0060]\] No matter the presentation, a surgeon needs to carefully balance the risks of PSH repair with the risks of conservative treatment such as incarceration, intestinal obstruction, or hollow organ perforation. The described condition mostly affects elderly patients, often with several comorbidities and to integrate their perspective is essential. We chose a surgical approach due to the symptomatic presentation of our patient and the presence of a large gallstone located in the gallbladder fundus.

The high incidence of PSH with its subsequent adverse effects on quality of life, the need for surgical repair, and increased cost provide the reason to prevent PSH formation rather than treat its consequences \[[@bib0085]\]. In accordance with the convincing results of using prosthetic mesh for incisional hernia repair and international guidelines, it seems reasonable to insert a prophylactic prosthetic mesh during the creation of the ostomy in order to prevent PSH formation \[[@bib0015],[@bib0090]\]. However, prosthetic meshes must be used in close-to-sterile situations, because infections of prosthetic material are the cause of major complications. Unfortunately, in the case presented here, the ostomy was created in the context of an anastomotic bowel leak with a contaminated setting. New mesh types have been developed during recent years to minimize the risk of infection. For example, bio prosthetic meshes and lightweight meshes with partially absorbable components, both demonstrated clinical safety. This may in the future extend the preventive options \[[@bib0095]\].

Diagnostic tools including clinical (e.g. Valsalva maneuver) as well as radiological methods such as ultrasound and CT have been reported for the diagnosis of PSH \[[@bib0100]\]. Most previously reported cases used CT scan for the diagnosis of the parastomal hernia, independent of the presentation. However, in asymptomatic patients we advocate relying on clinical examination or ultrasound in a first step to allow for a dynamic assessment and avoid cost and radiation associated with a CT scan. If there is a doubt about the structures involved in the herniation after the clinical examination or in a symptomatic patient, the physical exam needs to be complemented by a CT scan. Knowledge of the involved anatomical structures as well as the extent of the PSH is crucial to prevent unexpected findings during surgery.

4. Conclusion {#sec0020}
=============

Our report and the summary of the previous literature may promote the physician\'s awareness for a differential diagnosis in elderly females with symptomatic PSH, increase the understanding of this rare condition and guide its diagnosis and treatment.
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[^1]: F, Female; M, Male; PSH, Parastomal hernia; CT, computed tomography scan; NA, not available; POD, postoperative day.
